Control of first cleavage in single-cell reconstituted mouse embryos.
Karyoplasts derived from mouse embryos at the initial and final stages of the first or second mitotic interphase were fused to early and late enucleated 1-cell embryos. The time of cleavage of reconstituted and control embryos was recorded at 1-h or 8-h intervals after manipulation. This enabled assessment of nuclear and cytoplasmic control over the mitotic apparatus of the 1-cell embryo. Early nuclei from 1- or 2-cell embryos fused to late enucleated embryos delayed cleavage but for only a few hours. However, late nuclei fused to early enucleated embryos were unable to advance the cytoplasmic timing of the next cleavage division. Furthermore, these reconstituted embryos stayed in interphase longer than did controls and many embryos with nuclei derived from late 2-cell embryos failed to cleave. These findings suggest that, allowing for a short period, early nuclei can synchronize with late cytoplasm with no major damage to the cleavage apparatus. It is proposed that this period is required for the completion of DNA synthesis by the early nuclei. However, late nuclei cannot induce mitosis before the expected cytoplasmic time, and, with 2-cell karyoplasts, this interaction causes many embryos to 'block' in interphase, without cleaving, suggesting incompatible nucleo-cytoplasmic interactions between late 2-cell karyoplast and early 1-cell stage cytoplasm.